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克隆得到拟穴青蟹SpAST-A 的基因片段676 bp，编码225 个氨基酸。根据





11 细胞群。上述结果表明拟穴青蟹脑神经节是SpAST-A 合成的重要场所。 
2）SpAST-A 的生殖自分泌研究： 























AST-A 小肽体外添加实验结果表明，AST-A1-4 和AST-A1-5 两条小肽在低浓度
（10-7 M和10-9 M）下对卵巢组织Cyclin B 和VgR 基因的表达都有抑制作用，并
且10-9 M 浓度下的抑制作用最明显；AST-A1-4 和AST-A1-5 两条小肽都使
SpAST-AR 基因的相对表达量升高了。我们推测SpAST-A 小肽与受体结合后能
够抑制卵巢发育和卵黄发生。利用RNAi 技术体外干扰SpAST-AR 基因后再添加







































Allatostatin (AST) is a class of polyphenic peptide families that inhibit the 
synthesis of juvenile hormone (JH) by corpus allatum (CA) in insects. According to 
their structural characteristics, they were classified into three types: A-type AST 
(AST-A), B-type AST (AST-B) and C-type AST (AST-C). In insects, AST family 
neuropeptides have a variety of biological functions, among which is to affect the 
reproductive process considerable. By far, there have been few researches about AST 
in crustaceans, especially on its reproductive regulation. In order to explore the effect 
of AST-A on the reproductive process of crustacean, we used qRT-PCR, RACE, in 
situ hybridization, in vitro culture and RNA interference. We obtain SpAST-A and its 
receptor SpAST-AR cDNA fragment. Then we examine the tissue distribution and 
expression in cerebral ganglia at different developmental of SpAST-A gene. We also 
detect the expression difference of SpAST-AR in ovary at different developmental 
stages. The expression of SpAST-A and SpAST-AR in the brain ganglia and ovary 
were analyzed by in situ hybridization. The small peptide was added in vitro and the 
real-time quantitative PCR was used to detect the expression of the related genes. The 
expression of related genes was detected by qRT-PCR after interfering with 
SpAST-AR gene. The main results are as follows: 
1) SpAST-A neuroendocrine study: 
The gene fragment of SpAST-A was cloned to be 676 bp, encoding 225 amino 
acids. According to the conserved structure of SpAST-A, 10 small peptides of AST-A 
could be found from the encoded amino acid sequences. SpAST-A distributed in all 
the 6 detected tissues (such as ovaries, cerebral ganglia and etc), with the highest 
transcription levels in the cerebral ganglion. The expression of SpAST-A in the 
cerebral ganglia at different developmental stages were detected, with the minimum 
transcription level at previtellogenic stage and the maximum level at early 
vitellogenic stage. In situ hybridization results showed that SpAST-A was located in 
the tenth and eleventh cell clusters in the cerebral ganglion. These findings suggested 



















2) SpAST - A reproductive autocrine research: 
The gene fragment of SpAST-AR was cloned to be 704 bp, encoding 234 amino 
acids, and amino acid sequence analysis showed that there were five transmembrane 
structures. The homology analysis suggested that it belonged to the G protein coupled 
receptor family. Both the expression of SpAST-A and SpAST-AR in the ovariy at 
different developmental stages were detected and their variation tendency were 
similar, with the lowest expression level at previtellogenic stage and the highest level 
at late vitellogenic stage. In situ hybridization results showed that SpAST-A and 
SpAST-AR were both localized in oocytes. Thus SpAST-A probably regulate the 
ovary development in an autocrine way. The expression of Cyclin B and VgR genes in 
the ovary were both inhibited by in vitro addition of two small peptides of SpAST-A 




M), with the most 
inhibitory effect at the concentration of 10
-9 
M. The relative expression of SpAST-AR 
gene was increased by these two small peptides. We hypothesized that, the 
combination of small peptides of SpAST-A with their receptors could inhibit ovarian 
development and vitellogenesis. Preliminary interfering SpAST-AR via RNAi 
technique before addiction of small peptides of SpAST-A could relieve the inhibitory 
effect on Cyclin B and VgR gene. This result could also prove that the inhibition of 
SpAST-A on ovarian development and vitellogenesis. 
In summary, small peptides of SpAST-A may inhibit ovarian development by 
neuroendocrine and autocrine. The results can provide scientific basis data for 
crustacean breeding aquaculture technology and have theoretical significance and 
potential application value. 
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AST-A A-type allatostatin A 型咽侧体抑制素 
AST-B B-type allatostatin B 型咽侧体抑制素 
AST-C C-type allatostatin C 型咽侧体抑制素 
CA corpora allata 咽侧体 
cDNA complementary DNA 互补 DNA 
COA coenzyme A 辅酶 A 
DIG digoxin 地高辛 
FPP farnesyl pyrophosphate 法尼焦磷酸 
FPP farnesyl pyrophosphate 法尼焦磷酸 
FA farnesoic acid 法尼酸 
GAPDH reduced glyceraldehyde-phosphate 
dehydrogenase 
磷酸甘油醛脱氢酶 
IPP isopentenyl pyrophosphate 异戊烯焦磷酸 
JHA Juvenile hormone acid 保幼激素酸 
MAG male accessory gland 雄性副腺 
MF methyl farnesoate 甲基法尼酯 
MO mandibular organs 大颚器 
mRNA messenger RNA 信使 RNA 
NCBI the national center for biotechnology 
information 
（美国）国家生物技术 
NJ neighbor-joining 临位相接 
ORF open reading frame 开放阅读框 
RNAi RNA interference RNA干扰 
Vg vitellogenin 卵黄蛋黄原 
VgR vitellogenin receptor 卵黄蛋白原受体 
Vn Vitellin 卵黄蛋白 
SpAST-A Scylla paramamosain A-type allatostatin 拟穴青蟹 A型咽侧体抑制素 




































程 [2] 。 
AST是一类存在于昆虫中具有抑制咽侧体合成保幼激素（JH）的小分子神经
肽家族[3]。根据其结构特点分为三种类型，分别为：A-type AST （AST-A）、 B-type 






1.1.1 AST 家族神经肽的分类 
AST 是一种存在于大部分节肢动物中的多效性的神经肽，由几至几十个氨
基酸构成，通过 GKR 或 GRR（它是蛋白酶内切水解和 C -端 α -酞胺化所必需
的）的碱性氨基酸序列连接[4]。AST 多肽是于 1989年首先在太平洋折翅蠊
（Diploptera punctata）中发现的[5]，迄今为止，已经在昆虫和甲壳动物中发现了
上百种 AST 多肽。根据多肽的保守结构特点，AST 家族可以分为三种类型。 
第一种类型称为FGLamide ASTs 或者A-type ASTs（FGLa/AST或AST-A），




第二种类型称为B-type ASTs（AST-B），其肽链C 端具有保守的W(X6)W 






















AST-B 归类到AST 家族中。 
第三种类型称为C-type ASTs（AST-C），第一种AST-C 是在烟草天蛾
（Manduca sexta）中发现的，其氨基酸序列为pQVRFRQCYFNPISCF-COOH
（PISCF-ASTC） [11]。第二种AST-C 是在一种蜜蜂（Apis mellifera）中发现的，
其氨基酸序列为SYWKQCAFNAVSCFamide（AVSCF-ASTC）[12]。 





（Methyl farnesoate, MF）的生物合成[13]。 
虽然三种类型的AST 在大部分节肢动物都有发现，但他们并不总是行使抑
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